This research analyzed how the nucleoside(s) flanking the microRNA (miRNA)-binding site of target MIMICs (MIMs) affect on the inhibition of miRNA activity. MIMs is a tool to decoy miRNA through creating a mimic miRNA target. The authors found the presence of a conserved sequence existing downstream of miRNA-binding sites of IPS1, the founder RNA of MIMs, and showed that this sequence is important for MIMs function. Moreover, the authors showed the conserved sequence can potentially form a stem-loop structure, which is important for MIM165, but not for MIM159. These results show that the flanking sequences of miRNA-binding sites shall play critical roles in determining the activity of MIMs. The manuscript is well written.
In the current manuscript, Wong et al., study how MIMICRY flanking regions can influence their performance as miRNA decoys. The authors start their work as a follow up from two previous works from the same group, one showing the importance of regions flanking the miR159 target site within the MYB33 sequence, and one in which they compare the efficiency on miRNA sequestration from three different approaches (MIM, SP and STTM). In the latest, the authors concluded that the election of the most suitable method to downregulate the activity of a specific miRNA family is a one-by-one case. Several studies have shown that the MIM165 described in Todesco et al., (2010), is not as effective as STTM165 (Yan et al., 2012). Wong et al., describe the conservation of three additional regions within IPS1 homologs across the Brassicaceae family, two of them immediately flanking the miR399 decoy sequence. Nevertheless, when compared to IPS1 sequences from monocots, conservation beyond the miR399 decoy site is reduced to just 12pbs. To test the hypothesis that conserved flanking regions modulate decoy ability, the authors created versions of one of the most efficient MIMS, MIM159, in which they introduced different mutations within the conserved sequences flanking the MIM159 site. In addition, they built a MIM159 construct using as template IPS1 from rice (OsIPS1). Mutant versions as well as the one using OsIPS1, showed a reduced phenotypic penetrance when compared with MIM159. The authors assessed MIM, MYB 33 (a miR159 target) and CP1 (directly regulated by MYB33) transcript levels and found a correlation between phenotypic severity and MYB33 and CP1 expression. Surprisingly, they found that the levels of MIM159 transcripts where inverse correlated with the severity of the phenotype.
No response is required here.
Authors should check miR159 levels by either sRNA blot or mature miRNA qRT-PCR.
The reduced abundance of miR159 in MIM159 plants has been demonstrated in multiple previous publications (Reichel et al., 2015 Plant Biotech Journal; Reichel et al., 2015 J. Plant Physiol. (Alonso-Peral et al., 2010 Plant Physiol.; Li et al., 2014 PLoS Genetics; Li et al., 2016 BMC Plant Biol. Later on, the authors studied whether there were secondary structures associated to the flanking conserved regions. All mRNAs have secondary structures that might be important for their translation/function. Using the RNAfold tool, the authors found a stem-loop structure adjacent to the MIM site for all the tested MIM constructs but MIM165. Therefore, the authors explored whether such difference could underlie the low efficacy of that MIM in sequestering miR165/6. To that end, the authors introduced mutations to restore the stem-loop next to the MIM165 site resulting in an increased efficacy on miR165 down-regulation, at least at the phenotypic level.
Nevertheless, the authors should assay miR165 levels by blot or qRT.
Again multiple previous publications e.g. (Yan et al., 2012 Plant Cell; Reichel et al., 2015 Plant Biotech. Journal) Another difference with MIM159, is that when they tried to do the opposite and break the stemloop structure next to the MIM159 sequence the mutations did not affect its decoy ability. Therefore, there are some inconsistencies between what the authors found in MIM159 and MIM165 analysis. There is no question that flanking regions might influence accessibility from a miRNA to its target sequence, but this referee is not sure that this can explain why MIM165 is not able to perform its role as efficient as other MIMs.
The reviewer is correct in that there are inconsistencies between MIM159 and MIM165 and the presence of the predicted stem-loop as being a determinant of efficacy. We have added the following to the discussion to sharpen our conclusion and to strengthen a possible explanation (which would require further experimentation) of the discrepancy of findings between MIM159 and MIM165;
"Given the conflicting results between MIM165 and MIM159, the presence or absence of the predicted stem-loop cannot be regarded as an absolute indicator of efficacy. As mentioned above, the restoration of the stem-loop in MIM165-3M and -5M may have abolished a competing RNA secondary structure that was predicted to form in MIM165 ( Figure 3A) , and which potentially inhibits the accessibility of the miRNA binding site. Therefore, in the MIM165 context the stem-loop becomes an important determinant of silencing efficacy. By contrast, for MIM159 no strong RNA secondary structure was predicted to sequester the miR159 binding site, even when the stem-loop is abolished ( Figure 4A) . Therefore, the stemloop is not an important determinant of silencing efficacy in the MIM159 context. Such a claim will need to be tested with further experimentation. Nevertheless, our observations highlight the complexity of miRNA binding sites, where changing only the miRNA binding site within the MIM backbone may not only change the miRNA that it targets, but potentially also the local RNA secondary structure that impacts miRNA target site accessibility, which ultimately impacts efficacy of the decoy."
One consideration might be that the target sequence in MIM165 is different to the one in STTM 165, with the possibility that the cleavage site is reconstituted due to the composition of the 3pbs bulge that interrupts the positions 10-11. (Todesco et al., 2010 "The MIM165 binding sites of the two variants remained unchanged from the binding site of the parental MIM165 transgene, and all three binding sites were identical to the STTM165 binding site (Yan et al., 2012) , including the three nucleotide bulge (CTA) at position 10-11 (Todesco et al., 2010 "Given the conflicting results between MIM165 and MIM159, the presence or absence of the predicted stem-loop cannot be regarded as an absolute indicator of efficacy. As mentioned above, the restoration of the stem-loop in MIM165-3M and -5M may have abolished a competing RNA secondary structure that was predicted to form in MIM165 ( Figure 3A) , and which potentially inhibits the accessibility of the miRNA binding site. Therefore, in the MIM165 context the stem-loop becomes an important determinant of silencing efficacy. By contrast, for MIM159 no strong RNA secondary structure was predicted to sequester the miR159 binding site, even when the stem-loop is abolished ( Figure 4A) . Therefore, the stemloop is not an important determinant of silencing efficacy in the MIM159 context. Such a claim will need to be tested with further experimentation. Nevertheless, our observations highlight the complexity of miRNA binding sites, where changing only the miRNA binding site within the MIM backbone may not only change the miRNA that it targets, but potentially also the local RNA secondary structure that impacts miRNA target site accessibility, which ultimately impacts efficacy of the decoy."
The MIM165 binding site used here is identical to the STTM165 binding site, including the composition of the 3 nt bulges (CTA), which was also used in the original paper describing MIM165
Is the stem-loop consistently present when the entire IPS1 backbone is taking into account for RNA secondary structure modelling?, Yes, the structures are consistent when the entire IPS1 backbone is include. We have now included the entire structures in Supplementary data ( Figure S6 ) and indicated this in a sentence in the text; "The structures were present when the entire MIM165 RNAs were folded ( Figure S6) ." How many possible structures is RNAfold retrieving in any case (the more structures retrieves, the less stable those structures are). 
